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Background: This study investigated the optimization of indications to external valve support using the Vedensky Spiral
for primary deep venous reflux based on the femoral vein proximal (ostial) valve anatomy type.
Methods: The external Vedensky Spiral was used for correction of valvular insufficiency in 28 extremities of 24 patients
(18 women, 6 men) during 1998 to 2002. Patients were a mean age of 54.6 years (range, 32-76 years). The clinical
manifestation was C4 in 10 limbs and C5 in 18 limbs. Primary axial deep reflux was present in all 28 extremities, and axial
superficial reflux was also present in 26. Duplex scanning and descending phlebography were used to estimate the
functional condition of the deep vein valves. Fibrophleboscopy intraoperatively to study the anatomic status of the
femoral vein valves and for checking the repaired valve function was used.
Results: Phleboscopy showed the following anatomy of ostial valves of the femoral vein: 16 valves had wide separation of
cusps, 11 had elongation of cusps, and one had a monocusp. The competence of femoral vein ostial valves was completely
restituted in all cases with wide separation of cusps. Multiple corrections were performed in cases with incomplete
competence of the ostial valve (valve with elongation of cusps or monocusp).
Conclusion: External valve support by the Vedensky Spiral is an effective and simple method of correction of incompetent
femoral vein valves in limbs with primary deep venous reflux. The technical success of the intervention depends on the type
of valve insufficiency and the correct choice of spiral diameter. ( J Vasc Surg 2009;49:676-80.)Incompetence of the deep vein valves is a main cause
of the development and persistence of chronic venous
insufficiency.1-5 It is known that restoring function in
one valve is sufficient to eliminate primary reflux in deep
veins.5 As a rule, this is the proximal valve of the femoral
vein (FV) because valves in common femoral vein (CFV)
cannot always be found in patients with varicose disease.6
The great number of varied operations7-16 offered for
eliminating incompetence of the FV valves not only
shows their insufficient efficiency but also evidence of
absence of clear indications for the use of each concrete
technique.
Our clinic gives preference for external valve correction
that has been performed since 1969. Since 1986 A. N.
Vedensky Spirals have been used for primary reflux elimi-
nation. The usage of Vedensky Spirals under phleboscopy
has allowed us to clarify the indications for performing this
technique. This study investigated the optimization of in-
dications to external valve support using Vedensky Spirals
for primary deep venous reflux based on the FV proximal
valve anatomy type.
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676MATERIALS AND METHODS
The external Vedensky Spiral was used for correction
of valvular insufficiency in 28 extremities of 24 patients
during 1998 to 2002. Patients were aged a mean of 54.6
years (range, 32-76 years), and there were 18 women
and 6 men. Primary axial deep reflux was present in all 28
extremities, and 26 extremities also had axial superficial
reflux. The clinical status of treated extremities is pre-
sented in Table I.
Duplex scanning was performed using Toshiba Sono-
laer SSH-140 A/C (Tokyo, Japan) with a 7.5- to 10-MHz
PLF-705S probe. The patients were examined in the stand-
ing position with their weight supported by the contralat-
eral leg. An automatic cuff deflator was used to induce the
reflux and 0.5 seconds was used as a cut point. The duplex
scan was performed before and 10 days after surgery.
Descending venography was used in 28 limbs preoper-
atively and in 18 extremities during follow-up.
Fibrophleboscopy was performed intraoperatively with
fibroendoscope (Olympus AF28C). The proximal valve of
the FV (ostial) and the next valve distal to it (periostial)
were examined. The mean distance between these two
valves was 4.8 cm, and the ostial valve was located an
average 2.6 cm distal to the deep femoral vein (DFV)
junction. Silastic loops were placed on the DFV, distal FV,
and all tributaries. Then the blood was milked proximally,
and the loop was placed on the CFV. The endoscope was
inserted into the FV through the great saphenous vein
(GSV).
Heparinized isotonic saline solution was injected
through the endoscope, and both of the FV valves were
examined separately. This was repeated after the placement
of the Spiral to confirm valve competency. The classifica-
Fig 3. Type III. Mono cusp valve is present (arrow).
Fig 4. Spiral is placed in the valve area.
JOURNAL OF VASCULAR SURGERY
Volume 49, Number 3 Makhatilov et al 677tion of Hoshino et al17 was used to describe anatomic type
of valvular insufficiency (Figs 1-3).
Operations were conducted under epidural anesthesia.
After exploration of the FV, and placement of the silastic
loops on CFV, GSV, and DFV, the Vedensky Spiral was
placed over the valve station. The diameter of the spiral was
selected to achieve a 30% reduction of the FV diameter (as
measured by duplex imaging in the standing position dur-
Fig 1. Type I. Short wide separated cusps. Wide commissural
angle is not presented (shown by arrows).
Fig 2. Type II. Elongated cusps and wide commissural angle are
present. One of the cusps is prolapsing (arrow) during the solution
infusion.
Table I. The clinical status of treated extremities
CEAP Limbs, No.
C4a Ep Ad,p Pr 1
C4a Ep As,d,p Pr 3
C4b Ep Ad,p Pr 1
C4b Ep As,d,p Pr 5
C5 Ep As,d,p Pr 18ing Valsalva maneuver; Figs 4 and 5).18 After phleboscopic
Fig 5. Spiral is placed in the valve area. Arrow 1, Femoral vein
branch; arrow 2, femoral vein.
rrect
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extended to reach a 2-mm distance between the whorls and
fixed to the adventitia at the both ends of the spiral.
The most proximal valve of FV was corrected in 16
limbs, and both ostial and periostial valves were corrected in
12 limbs.
Coexisting DFV reflux in six extremities was not cor-
rected. All incompetent great and small saphenous veins
were surgically removed, and all incompetent perforators
were interrupted through mini-incisions during the valve
operation.
Clinical and duplex ultrasound follow-up was com-
pleted in 20 patients (71.4%). Venographic follow-up was
completed in 18 of these patients. Mean follow-up was 2.4
years (range, 1-5 years).
RESULTS
The preoperative diameter of the FV at the ostial valve
station during the Valsalva maneuver in the standing posi-
tion was an average of 11.7 mm (range, 10.2-12.6 mm).
Immediately after surgery, this diameter decreased by
Fig 6. Type I valve. External support of the valve was pe
valve is competent (arrows). Panel b, The valve before co
Fig 7. Descending phlebography. Before the operation, reflux is
evident in the femoral vein.31.4% to 33.3%.An intraoperative strip-test and phleboscopy confirmed
correction of 16 ostial valves (57.1%) with type I anatomy.
The 12 ostial valves with II to III anatomy remained incom-
petent. In all but one of these 12 extremities (91.7%), correc-
tion of the second (periostial) valve was successful.
Descending venography performed immediately after
surgery showed that all but one ostial valve and 11 of the 12
periostial valves were competent (Figs 7 and 8). Both
incompetent valves were in the same extremity and had type
III (ostial) and type II (periostial) anatomy.
The results of duplex ultrasound imaging and venography
during follow-up are presented in Tables II and III. The ostial
valve remained competent in 11 limbs (91.6%) with correc-
tion of one valve and in three limbs (37.5%)with correction of
two valves. The follow-up examination of the extremity with
immediate postoperative failure showed the presence of deep
axial reflux. Although the clinical class of the treated extremi-
ties did not change after surgery, the severity of symptoms
decreased, and no ulcers recurred in the C5 extremities.
DISCUSSION
The Vedensky Spiral external correction of incompe-
ed. Panel a, The solution infusion is completed and the
ion is presented by short, wide separated cusps (arrows).
Fig 8. Descending phlebography. After the operation, no reflux
is present in the femoral vein.rformtent venous valves has several advantages compared with
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dilation, it is simple to place over the valve station, and it
does not cause change in the FV wall morphology. The
efficiency of the spiral for restoring the FV valves compe-
tence is about 90%.18-20
This series demonstrated that results of the valve cor-
rection with the Vedensky Spiral depend on the anatomic
type of valvular incompetence. The correction was most
successful with type I anatomy. Valves with depression of
the commissure and prolapsed cusp, or the mono cusp,
were the least successful for correction with the Spiral. Our
series also showed that correction of just one of the two
proximal FV valves is sufficient to eliminate the reflux. In
extremities with failed correction of the type II or III ostial
valve, correction of the type I periostial valve resulted in
competency during the follow-up. However in the leg with
both valves displaying type II to III anatomy, correction of
both valves was unsuccessful.
It is known that unrepaired incompetence of DFV is
associated with unsatisfactory clinical outcomes21 and with
recurrent varicose veins.22,23 We did not attempt to correct
the DFV reflux in this series. This may result in the presence
of the popliteal reflux extremities with anatomic connec-
tion between the DFV and popliteal vein.
CONCLUSION
This series demonstrated that external valve support by
the Vedensky Spiral is an effective and simple method of
correction of incompetent FV valves in limbs with primary
Table II. Results of postoperative duplex examination
Corrected valves of affected
limb, No.
Femoral vein proximal valve reflux
C4 (9 limbs) C5 (11 limbs)
0.5 0.5 0.5 0.5
One valve 6 1 5 . . .
Two valves 1 1 2 4
Popliteal vein reflux
One valve 7 . . . 5 . . .
Two valves 2 . . . 5 1
Table III. Results of postoperative phlebography
Corrected valves of affected
limb, No.
Manifestation of chronic venus
insufficiency in operated limbs
C4 (7 limbs) C5 (11 limbs)
Grade of deep venous reflux
I II III I II III
One valve 1 . . . . . . . . . . . . . . .
Two valves 2 . . . . . . 5 . . . 1deep venous reflux. The technical success of the interven-tion depends on the type of valve insufficiency and the
correct choice of spiral diameter.
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In 1981 A. N. Vedensky published the description and results
of the first 210 cases of external correction of venous valve insuf-
ficiency using a plastic helix. Within a decade, his technique gained
recognition and popularity inside the Soviet Union. Numerous
Russian-language publications uniformly reported excellent veno-
graphic short-term results, with resolution of deep reflux in up to
90% of the limbs. The long-term functional and clinical outcomes
were less impressive but still comparable to those after external
valvuloplasty.
Technical simplicity contributed to the popularity of this
procedure. Like other extravalvular correctors, venotomy is not
needed, but unlike them, the helix can be applied without inter-
ruption of tributaries, can be extended over longer segments of
veins, and does not cause perivascular scarring. Despite its popu-
larity in Russia, Vedensky’s technique remains virtually unknown
to the Western world. The report from Dagestan State Medical
Academy breaks the language barrier, introducing this interesting
variation of external valve repair to the English-speaking world.
The strength of the evidence for validity of internal valvulo-
plasty comes from a remarkable consistency of outcomes reported
by several independent series. This is not so for external valvevenous valve that cause its incompetence may require adjustments
in surgical technique for its correction. This approach was first
introduced by P. Gloviczki, who used direct visual control by
angioscopy to improve precision of external valve repair. Adapta-
tion of the angioscopic control for valvuloplasty allowed S.
Hoshino to identify variety of changes in incompetent valves that
he classified into three morphologic types.
This series suggests that only type I of valve changes is suitable
for external correction. If confirmed, this may not only explain the
variability of outcomes reported for the external corrections but
also provide the basis for differential indications for internal and
external valve repairs. Morphologic changes in the valve can be
identified by modern noninvasive technologies such as B-flow
ultrasound imaging instead of more expensive, invasive, and labo-
rious venoscopy.
This small, nonrandomized observational study should foster
a healthy skepticism regarding long-term functional and clinical
outcomes of external valve correction. But it may lead to further
investigation of different types of valve pathology and to defining
the indications for a technically simple and safe procedure of
external correction of incompetent valves.
